Calcium uptake of a rat liver microsomal subcellular fraction in response to in vivo administration of carbon tetrachloride.
ATP-dependent calcium uptake of rat liver microsomes is examined following ingestion of CC14 (2.5 ml/kg). Within 30 min there is an abrupt drop in calcium uptake activity of the liver microsomes. This activity remains down for 48 hours before slowly returning to normal levels. The effect is specific for CC14 as contrasted with CHC13 and CH2Cl2. The CCl4 does not affect similar calcium uptake activity of kidney microsomes. Calcium uptake activity of the liver mitochondria is unaffected. The first 12 hours after CCl4 ingestion there is a relatively slow rise in the calcium content of the liver tissue and mitochondria. After 12 hours a much larger influx of calcium into the tissue and the mitochondria takes place. Forty-eight hours after CCl4 ingestion the process begins to slowly reverse. The following postulated sequence may relate to the CCl4 hepatotocicity. CCl4 is activated to free radicals by the liver endoplasmic reticulum. The free radical inactivate calcium pump activity of the liver endoplasmic reticulum. Calcium levels of the cytoplasm increase and significantly modify ion permeability of the plasma membrane. High levels of external calcium enter the cytoplasm and are sequestered in the mitochondria. The high level of mitochondrial calcium uptake inhibits mitochondrial oxidative phosphorylation. The specific sensitivity of the calcium pump activity of liver microsomes to CCl4 further establishes the identity of a system seperate from the mitochondrial system. The above postulated sequence of events would suggest a critical role in liver metabolism for calcium pump activity of the endoplasmic reticulum.